tamase (J. L. Martinez, E. Cercenado, M. RodriguezCreixems, M. F. Vicente-Perez, A. Delgado-Iribarren, and F. Baquero, Letter, Lancet ii:1473, 1987). The same conclusion was reached about an amoxicillin-clavulanate-resistant E. coli strain from England (H. Williams, A. King, K. Shannon, and I. Phillips, Letter, Lancet i:304-305, 1988). These preliminary observations were confirmed in the United States in a recent paper by Sanders et al. (2) . The genetic basis of 1-lactamase hyperproduction remained unknown, but the possibility of interbacterial transfer of this character was worrisome because of concern about an epidemic spread of amoxicillin-(or ticarcillin-) clavulanate resistance. We studied 10 resistant E. coli strains presenting MICs ranging from 16/8 to 64/32 pLg of amoxicillin-clavulanate per ml. In all cases, a TEM-1 enzyme was the only 3-lactamase detectable on isoelectrofocusing, and the amount of enzyme produced was 3 to 60 times higher than that corresponding to control strain E. coli HB101(pMM4:: Tn3) (susceptible to amoxicillin-clavulanate) carrying a single copy of the gene encoding the TEM enzyme (1). The 10 resistant strains were lysed to obtain their plasmid DNA, which served to transform a susceptible E. coli HB101 strain. Transformants with amoxicillin-clavulanate resistance (MIC superior to 16/8 pLg/ml) were obtained in all cases. A large conjugative plasmid (55 kilobases), presenting one to two copies per chromosome, was found in only one of these transformants. Only small plasmids were detected in the other nine strains: in two cases they were 2.5 kilobases in size and the rest ranged in size from 5.5 to 7.0 kilobases. These plasmids presented at least 10 copies per bacterial chromosome, as determined by the standard technique of cesium chloride-ethidium bromide equilibrium gradient ultracentrifugation. All of them gave positive hybridization with a probe for TEM 3-lactamase consisting of a 420-base-pair BglI-HincII fragment of plasmid pBR322. Theoretically, hyperproduction of TEM-1 P-lactamase could be the result of tandem repetitions of the gene encoding the enzyme, "up" mutations of the promoter, or high copy number of plasmids carrying the gene. In the strains studied by us, the last possibility seems to be the most frequent, such that resistance appears to be the consequence of a gene-dosing effect. Other presumptive conclusions can be deduced from our results. Firstly, resistance to amoxicillin-clavulanate seems not to be clonal in our isolates, since the TEM-1 gene was located in plasmids of different sizes. Secondly, most of the plasmids encoding amoxicillin-clavulanate resistance were nonconjugative. This fact may limit the spread of such resistance, even though we obtained positive mobilization with conjugative IncFII plasmids in five cases. It can be suggested that the proportion of amoxicillin-clavulanateresistant strains reflects the proportion of strains carrying r-lactamase determinants in small multicopy plasmids.
These strains obviously existed long before the introduction of amoxicillin-clavulanate in clinical therapeutics.
